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Abstract. —Three new species of the Anthonomus grandis group are described and

illustrated, and a key distinguishing the five species of the group is presented.

Anthonomus townsendi, n. sp., and A. palmeri, n. sp., occur in the State of Chiapas,

Mexico, and A. mallyi, n. sp., occurs in Costa Rica. Host plants of these species are

members of the genus Hampea (Malvales: Malvaceae). The taxonomic and ecological

interrelationships of the weevil taxa and their malvaceous hosts are discussed.
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Since the boll weevil, Anthonomus gran-

dis Boheman, was first recognized as a pest

of cotton in the late 1800's considerable ef-

fort has been expended in attempts to un-

derstand its origin, systematics, and host re-

lationships (Burke et al. 1986). Until re-

cently, the lack of knowledge of relatives

of the boll weevil hindered meaningful

comparative studies of its phylogeny and

ecology. Anthonomus hunteri Burke and

Cate, the first species recognized as having

close morphological affinities to A. grandis,

was described in 1979 (Burke and Cate

1979). Before the present study, these were

the only two known species of the A. gran-

dis group as defined by Clark and Burke

(1986). Three new species are added to the

group in the present paper.

Both of the previously known species of

this group are almost entirely restricted to

larval development on certain Malvaceae of

the tribe Gossypieae, including Gossypium,

Hampea, Cienfuegosia, and Thespesia. An-

thonomus hunteri is known to develop only

on Hampea trilobata Standley, a plant en-

demic to the Yucatan Peninsula, Belize and

northern Guatemala, while A. grandis has a

wider host range within Gossypieae (Burke

et al. 1986, Cross et al. 1975, Fryxell and

Lukefahr 1967, Fryxell 1969). Anthonomus

grandis was thought to be specific to Gos-

sypieae until Bodegas et al. (1977) discov-

ered members of the species developing on

Hibiscus pernambucensis Arruda of the

tribe Hibisceae in Chiapas, Mexico.

A growing body of evidence indicates

that Hampea is the ancestral host plant ge-

nus of the A. grandis species group. Both

previously known species of the group uti-

lize Hampea as hosts, and A. hunteri de-

velops exclusively on H. trilobata. The

three new species of the A. grandis group

described herein also utilize species of

Hampea as hosts. Further evidence of an

ancestral relationship of the weevils with

plants of the genus Hampea includes the
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following: 1) large populations of A. gran-

dis occur on Hampea nutricia Fryxell in

southern Mexico in the absence of cultivat-

ed or wild cotton; 2) the parasite guild of

weevils on Hampea is more diverse than

that for weevil populations on cotton

(Burke et al. 1986, Gate et al. 1990); and,

3) A. grandis and A. himteri have behav-

ioral adaptations apparently specific to

Hampea plants that suggest long periods of

association (Stansly 1985).

Since Hampea has been shown to be the

likely original host genus of the boll weevil,

considerable interest has been generated re-

garding the ecology of these plants and

their interactions with weevils. Hampea
contains 21 described species from both the

Gulf and Pacific coasts of Mexico and

southward into Golombia, with the greatest

species diversity occurring in Ghiapas,

Mexico and Guatemala (Fryxell 1969,

1979). Only four species of Hampea have

been previously reported as hosts of An-

thonomus, three of these being utilized by

A. grandis and one by A. hiinteri. Nine ad-

ditional species of Hampea were examined

during the present study. Four of these were

found to serve as hosts of three heretofore

undescribed species of the A. grandis

group. With the A. grandis species group

now being comprised of five species, it is

possible to conduct a detailed comparison

of the these taxa to assist in analyzing their

origin, ecology, and host and phylogenetic

relationships. The objectives of the present

paper are to describe the three new species,

compare them with their previously known
relatives, and to report on the current status

of eight species of Hampea in Mexico and

Central America as hosts of members of the

A. grandis species group. A cladistic anal-

ysis of both the weevils and their Hampea
hosts is underway. Additional papers on the

ecology and genetics of this weevil group

are also being prepared.

Methods and Materials

Determination of the status of species of

Hampea as hosts of Anthonomus. —During

the years 1987-1990, 1992, and 1995 nine

species of Hampea not previously known
to be hosts of Anthonomus were examined

for evidence of weevil infestations in Me-
xico, Guatemala, Belize, and Costa Rica.

Examined were: Hampea appendiculata (J.

Donnell-Smith) Standley, Hampea bracteo-

lata Lundell, Hampea integerrima Schlech-

tendal, Hampea longipes Miranda, Hampea
mexicana Fryxell, Hampea montebellensis

Fryxell, Hampea platanifolia Standley,

Hampea stipitata S. Watson, and Hampea
tomentosa (K. Presl) Standley. These spe-

cies were located in the field on the basis

of distributional records obtained from

specimens in the following herbaria: United

States Department of Agriculture Cotton

Laboratory, College Station, TX; Herbario

Nacional, Universidad Autonoma de Mex-
ico, Mexico, D.F.; and University of Texas,

Austin, TX. Paul A. Fryxell (pers. comm.),

specialist on the systematics of this group,

also provided additional information useful

in locating the plants. Each tree was ex-

amined for the presence of weevils and for

evidence of feeding and oviposition both on

the tree and in fallen flower buds. Poten-

tially infested buds were enclosed in vials

in the laboratory to allow for emergence of

adult weevils.

Comparisons and descriptions of wee-

vils. —To establish the relationships of the

weevils collected and reared during this

study, it was necessary to compare speci-

mens reared from Hampea with those from

other malvaceous hosts. A total of 761

adults of the A. grandis species group from

13 species of Malvaceae was examined. In

addition to weevils from eight species of

Hampea, material was studied from Gos-

sypium hirsutum L., Gossypium thurberi

Todaro, Cienfiiegosia rosei Fryxell, Cien-

fnegosia drummondii A. Gray, and Hibiscus

pernambucensis Arruda.

Comparisons were made between adult

weevils from the entire range of known
hosts plants. Characters used by Burke

(1986) and Burke et al. (1986) to distin-

guish the three recognizable forms of A.
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grandis (Southeastern, Mexican, and Thur-

beria), and by Clark and Burke (1986) in a

phylogenetic study of the A. grandis group

were used here. Characters examined in-

cluded the shape and arrangement of pro-

notal and elytral scales, shape of profemur,

shape and alignment of scutellum, colora-

tion of antennae, and size and shape of

body. The male median lobe proved to be

especially useful in distinguishing species

of the group. Analysis of specimens of A.

grandis reared from various host plants aid-

ed in evaluation of the effects of these hosts

on the general morphology and intraspecific

variation within the species group. A con-

siderable amount of previously accumulat-

ed information on host-induced and geo-

graphic variation of A. grandis provided a

basis for comparison and evaluation of the

taxonomic status of the newly collected

weevils on Hampea.

Measurements were made with an eye-

piece micrometer in a stereoscopic micro-

scope. The size of the weevils was deter-

mined in a lateral view by measuring from

the anterior margin of the eye to the apex

of the elytra. The length of the rostrum was

determined by measuring the chord from

the lower anterior margin of the eye to the

apex of the rostrum. Other structures were

measured at the point of their greatest

length or width.

Results

Host plants. —Weevils of the A. grandis

group were reared from four species of

Hampea not previously reported as hosts:

H. appendiculata (Coastal Plain of eastern

Costa Rica); H. longipes (Central High-

lands of Chiapas); H. mexicana (Central

Depression of Chiapas); and H. montebel-

l ens is (eastern Chiapas). Five additional

species of Hampea (H. bracteolata, H. in-

tegerrima, H. platanifolia, H. stipitata, and

H. tomentosa) were examined but no wee-

vils were found associated with these. Sev-

eral relatively large populations of H. sti-

piata and H. integerrima proved to be un-

infested during a period of two years of

monitoring. Both of these species of plants

were heavily laden with flower buds at the

times of observation and, furthermore, they

occurred within the flight range of A. gran-

dis on H. nutricia in the states of Veracruz

and Chiapas. Conditions appeared to be ex-

cellent for weevils to develop on these

plants but accumulated evidence indicated

that they did not do so. Because of their

isolated distributions and relative rarity,

only small populations of H. platanifolia,

H. bracteolata, and H. tomentosa were

found. Although the few trees observed

were large and bore numerous flower buds,

they were apparently not infested with wee-

vils.

Definition of group.

—

Anthonomus gran-

dis, A. hunteri and the three new species

described herein are considered to be mem-
bers of the same species group because of

their close morphological and host plant af-

finities, although it is not possible to de-

scribe the group precisely on the basis of

shared apomorphies. All of the species of

the group develop in flower buds, and oc-

casionally fruits, of Malvaceae of the tribe

Gossypieae. In addition to its cotton tribe

hosts, one population of A. grandis devel-

ops on Hibiscus pernambucensis, tribe Hi-

bisceae. The latter association is apparently

the result of a recent, localized host shift

which should not detract from the fact that

the members of the group obviously

evolved on closely related hosts in the tribe

Gossypieae, probably in the genus Hampea.

The weevils of this group are also of a rel-

atively large size for the genus, generally

averaging approximately 4 to 5 mm in

length and are occasionally larger. There are

other tropical anthonomines of similar or

larger size, for example in the genus Lon-

cophorus, but the relationship of these to

Anthonomus, and specifically to the A.

grandis group, has not been determined

(see Clark 1988, 1995, for further discus-

sion of this problem). Furthermore, known
hosts of species of Loncophorus are all

members of the families Bombacaceae and

Tiliaceae. While these plant families are
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closely related to Malvaceae we do not be-

lieve that this, in itself, is sufficient evi-

dence to closely ally Lonchophorus and the

A. grandis group. In addition to the char-

acters mentioned above that are shared by

species of the A. grandis group, they have

similar subconical heads, coarse hair-like to

scale-like setae that are more-or-less evenly

distributed over the body, rounded sides of

the elytra as compared with the wedge-

shaped or "navicular" elytra characteristic

of most Lonchophorus, and do not have

prothoracic postocular lobes as do species

of the latter genus. The A. grandis group

was compared to the subgenus Anthono-

morphus Dietz of the genus Anthonomus by

Clark and Burke (1986). Species of An-

thonomorphus also develop on malvaceous

plants, but unlike the A. grandis group,

their hosts are in the tribe Malveae. In ad-

dition, the two groups differ in several mor-

phological characters, most notably in the

shapes of the male mesotrochanters and

median lobes. While Anthonomorphus and

the A. grandis species group may not be

sister groups, there is still sufficient evi-

dence to warrant further consideration of

their relationships. Clark (1995) suggested

that Lonchophorus, Anthonomorphus, and

the A. grandis species group may constitute

a monophyletic lineage confined to the

Malvales. Additional study of certain Neo-

tropical members of the tribe Anthonomini,

especially the species of Lonchophorus and

its allies, is needed to help clarify the over-

all relationships of species of the A. grandis

group. Pending such a study, size, general

habitus, vestiture, and narrow host ranges

restricted almost entirely to plants in the

tribe Gossypieae are used here to define the

group.

Key TO Species

1. Rostrum slightly to moderately strongly cari-

nate dorsally; hirsute only at base or may be

nearly to completely bare: female rostrum

slightly to moderately strongly curved (Figs. 3,

4, 5, 6). Elytral vestiture usually arranged in an

orderly manner, with individual setae directed

posteriorly. Male median lobe moderately to

strongly curved in lateral view (Figs. 23, 24,

26, 27). Protibia slightly to moderately strongly

sinuate on inner margin 2

- Rostrum strongly carinate and hirsute dorsally

from base to antennal attachments; female ros-

trum nearly straight (Fig. 1). Elytral vestiture

arranged in irregular manner, with individual

setae often directed obliquely or laterally. Male

median lobe broadly rounded at apex; slightly

curved ventrally in lateral view (Fig. 25). Pro-

tibia strongly sinuate on inner margin. Hosts

Hampea mexicana and H. latifolia. Central and

southern Chiapas, Mexico, above 500 m . . . .

A. townsendi Jones and Burke, n.sp.

2. Rostrum of female slender; dorsal carinae

poorly defined. Antennae of female attached at

or near middle of rostrum. Male median lobe

slightly (Fig. 24) to strongly (Fig. 26) constrict-

ed before tip 3

- Rostrum of female stouter; dorsal carinae mod-

erately strongly developed. Antennae of female

usually attached well before middle of rostrum.

Male median lobe broadly rounded to some-

what pointed at tip, but sides not constricted

(Figs. 23, 27) 4

3. Rostrum of both sexes moderately strongly

curved. Profemur slender, length/width ratio

4.2-4.7. Male median lobe with sides slightly

constricted before apex (Fig. 24). Host Ham-

pea trilobata. Yucatan Peninsula, Mexico, and

Belize A. hunteri Burke and Cate

- Rostrum of both sexes slightly curved (Figs. 3,

4). Profemur stouter, length/width ratio 3.0-

3.5. Male median lobe strongly constricted be-

fore apex (Fig. 26). Host Hampea appendicu-

lata. Costa Rica

A. mallyi Jones and Burke, n. sp.

4. Median vitta of setae on pronotum well de-

fined. Setae on procoxae and sides of prothorax

scale-like, with blunt apices (Figs. 18, 22).

Male median lobe moderately strongly curved

in lateral view; sides of apical portion con-

verging strongly to blunt tip; length/width ra-

tios of apical portion (measured from retracted

phallotreme to tip) 1.2-1.7 (Fig. 23). Hosts

Gossypiwn spp., Cienfuegosia spp., Thespesia

populnea. Hibiscus pernambucensis, Hampea
nutricia, H. rovirosae, and H. latifolia. United

States. Mexico, Central America, Venezuela,

Colombia, Brazil, and Argentina

A. grandis Boheman
- Median vitta of setae on pronotum absent or

poorly defined; setae on procoxae and sides of

prothorax narrow, with apices sharply pointed

(Figs. 17, 21). Male median lobe slightly

curved in lateral view; sides of apical portion

broadly rounded to tip; length/width ratios of
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Figs. 1-6. 1. Aiuhonomus towusemii, female. 2, A. townsendi. male. 3, Aiuhonomus inallyi, female. 4, A.

mallyi. male. 5, Aiuhonomus polmeri. female. 6, A. palmeri. male.

apical portion 0.7-1.0 (Fig. 27). Hosts Hampea
inontehellensis and H. longipes. Central High-

lands and eastern Chiapas, Mexico, above

1000 m A. palmeri Jones and Burke, n. sp.

Species Descriptions

Anthonomus townsendi Jones and
Burke, New Species

(Figs. 1, 2, 7, 8, 15, 19, 23)

Body oblong-oval; length 4.17-6.25 mm
(x = 5.62, n - 30); width 1.92-2.92 mm
(x = 2.60, n = 30). Integument shining.

dark brown; head and rostrum sometimes

darker than thorax and abdomen. Vestiture

of coarse, recumbent, straw-colored pubes-

cence; arranged in irregular patches on el-

ytra (Figs. 1, 2); concentrated along midline

of pronotum; elsewhere on prothorax fine

and slightly broader setae intermixed; on

underside and legs pubescence uniformly

distributed. Rostrum of both sexes feebly

curved, that of male (Fig. 2) being slightly

more strongly curved than female (Fig. 1);

ca. 2 X longer than prothorax along midline
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in both sexes. Median and lateral rostral ca-

rinae strongly developed in male, less so in

female; carinae and associated pubescence

of male extending from base past antennal

insertion (Fig. 7), in female extending only

to level of antennal insertion (Fig. 8). Dis-

tad of antennal insertion rostrum of male

with deep, oval punctures, each bearing a

seta longer than greatest diameter of punc-

ture (Fig. 7), rostrum of female not as

strongly punctate distally (Fig. 8). Eyes

moderately convex in dorsal view; not free

behind; separated in front by distance equal

to %width of rostrum at base. Frons deeply

foveate; moderately densely covered with

fine coarse pubescence. Antennae attached

ca. apical Va of rostrum of male, ca. apical

Vi in female. Funicle 7-segmented, 1.7-

2.2X longer than club; segment 1 slender,

as long as next two segments combined;

segment 2 slightly longer than 3+4. Club

subequal to preceding five funicular seg-

ments combined; basal two segments loose-

ly joined; apex sharply pointed. Prothorax

with sides feebly rounded, subparallel in

basal % then converging to subapical con-

striction; width at apex Vi width at base; in-

tegument shining, bearing large, rounded

punctures that are smaller medially than lat-

erally, areas between punctures smooth,

bare, each puncture bearing an anteriorly

projecting seta; vestiture concentrated into

moderately dense median pronotal vitta,

uniformly distributed laterally (Fig. 15) ex-

cept slightly concentrated above coxae.

Scutellum ca. 2X longer than wide, rounded

in cross section, sides parallel in apical Vz,

expanding slightly at base; clothed above

with appressed, fine scale-like setae that are

concentrated in basal Vs and densely clothed

at apex. Elytra strongly convex (Figs. 1, 2)

in lateral view; slightly wider at base than

prothorax; humeri moderately strongly

rounded; sides subparallel to point past

middle then strongly rounded to apex.

Third elytral interval sometimes expanded

basally. Pubescence arranged in regularly

spaced patches presenting marmorate ap-

pearance, sometimes coalescing into more

linear patterns towards elytral apex. Inter-

vals fairly strongly convex, especially on

basal Vi of elytra. Ventral side of body with

pubescence on thorax coarse, more hair-like

on abdominal sterna. Procoxae contiguous.

Mesocoxae separated by distance equal to

ca. Va width of coxa. Bare depression me-
dially near posterior margin of metaster-

num. Abdominal sternum 1 along midline

slightly longer than 2; sternum 3 ca. Vs lon-

ger than 4. Legs moderately stout (Figs. 1,

2); rather uniformly covered with coarse

pubescence. Profemur 3.2-3.6X longer than

broad; bearing two teeth, the proximal of

which is distinctly larger than triangular

distal tooth. Meso- and metafemur ca. equal

in size, each bearing a small tooth. Protibia

curved in basal %and sinuate on inner mar-

gin (Fig. 1); meso- and metatibia straight

and less strongly sinuate on inner margins.

Tarsal claws each bearing long, slender

tooth, the apex of which reaches past mid-

dle of claw. Median lobe of male genitalia

feebly curved in lateral view; apex broadly

rounded, distance from retracted phailotre-

me to apex of median lobe less than width

of median lobe (Fig. 25).

Type series. —Holotype c? -Mexico: 30

km N. D. Chanona, Chiapas, VI-29-1990,

ex. Hampea mexicana (buds on ground), R.

Jones. Paratypes (68): 9 6, S 9 with same

label data as holotype. Mexico: 9 km N.

Nvo. Tenochititlan, Mpio. Cintalapa, Chia-

pas, ex. Hampea mexicana, R. W. Jones (1

9, VII-23-1988; 4 d, 1 9, VI-12-1991; 2

S, 2 9, VI-28-1991; 6 c?, 4 9, VII-12-

1991). Mexico: 5 mi. N. Nvo. Tenochititlan,

Mpio. Cintalapa, Chiapas, VI-29-1990, ex.

Hampea mexicana, R. W. Jones and D.

Baro (11 6, 11 9). Mexico: Jiquipilas, 4

mi W. Fco. Villa, Chiapas, VIII-6-1989,

Jones, Cate and Krauter, ex. Hampea mex-

icana (1 6,3 9). Mexico: 19 km N. Ma-
pastepec, Chiapas, VII-7, 1991, R. Jones,

ex. Hampea latifolia ground buds (2 6, 1

9); 1 (5, 1 9 same data as preceding except

VIII-1 1-1991.

The holotype and some paratypes are de-

posited in the Insect Collection of the De-
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Figs. 15-22. Ventral one-half of pleural region of prothorax of: 15, Anthonomus townsendi. 16, Anthonomus

mallyi. 17, Anthonomus palmeri. 18, Anthonomus grandis (ex Hampea nutricia). Dorsal one-half of pleural

region of prothorax (above base of procoxa) of: 19, Anthonomus townsendi. 20, Anthonomus mallyi. 21, An-

thonomus palmeri. 22, Anthonomus grandis (ex Hampea nutricia).

Diagnosis and variation. —Characters

differentiating species of the A. grandis

group are presented in the key. In general,

A. townsendi is larger and more robust than

other species of the group. The marmorate

appearance of the pubesence on the elytra

is also distinctive. The female rostrum is

less strongly curved than in the other spe-

cies and the apical length (from antennal

attachment to apex of rostrum) is distinctly



VOLUME99, NUMBER4 713

Figs. 23-27. Dorsal and lateral views of male median lobe of: 23, Anihonomus grandis (ex Hampea niitricia).

24, Anthonomus hunteri. 25, Anthoiiomus townsendi. 26, Anthonomus inallyi. 27, Anthonomus palmeri.

shorter relative to the rostrum width. The

male rostrum of A. townsendi is the most

densely hirsute of the members of the com-

plex and also has the most strongly pro-

nounced punctures and largest scales distad

of the antennal insertion (Fig. 7). The pro-

tibia of A. townsendi is more strongly

curved and the inner margin is more strong-

ly sinuate than that of either A. grandis, A.

hunteri or A. mallyi. The protibia of A. pal-

meri is curved basally like that of A. town-

sendi but as in other members of the group

it is slender and the inner margin is not as

sinuate. Furthermore, A. townsendi may be

distinguished from the three recognized

forms of A. grandis by the pubescence be-

ing uniformly distributed on the sides of the

prothorax. The relatively straight median

lobe in lateral view with the apex being

wider than long also distinguishes this spe-

cies from A. grandis, A. hunteri, and A.

mallyi.

The major variation in the type series is

in size. Specimens range from 4.2 to 6.3

mmin length. Teeth on the profemur show
considerable variation in relative size. On
some individuals the profemoral teeth are

similar in size and shape to those of A.

grandis. However, the smaller of the two

profemoral teeth of A. townsendi is some-

times strongly reduced in comparison with

the larger one. The larger profemoral tooth

of A. townsendi is broader at the base than

that of A. grandis. As is often the case with

reared material, some of the individuals of

the type series are somewhat teneral and are

thus not as dark as would be expected of

well hardened specimens.

Host plants. —Hosts of this species are H.

me.xicana in the Central Depression area of

Chiapas, and H. latifolia on the slopes of

the Sierra Madre de Chiapas above 500 m
elevation. It is of interest to note that H.

latifolia is also a host of A. grandis on the

coastal plain near Tapachula, Chiapas.

Specimens reared from the latter host pop-

ulation were clearly A. grandis and showed

no overlap in distinguishing characters with
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A. townsendi reared from H. latifolia in

montane habitats of the Sierra Madre de

Chiapas, approximately 100 km east of the

A. grandis population. It is unknown
whether the utilization of the same species

of Hampea by the two weevils is the result

of different habitat preferences or the result

of a relatively recent displacement of A.

townsendi by enormous populations of A.

grandis developing on cultivated cotton in

the coastal plain.

Derivation of name. —This species is

named in honor of Charles Henry Tyler

Townsend (1863-1944), the first entomol-

ogist to conduct scientific study of the boll

weevil. Townsend studied the boll weevil

under difficult conditions in South Texas in

the late 1800's immediately after the first

discovery of the pest in the United States

(Townsend 1895). He also traveled widely

in Mexico and made extensive collections

of insects there.

Anthonomus mallyi Jones and Burke,

New Species

(Figs. 3, 4, 11, 12, 16, 20, 26)

Body elongate-oval; length 4.67-5.17

mm(X = 4.98, n = 7); width 2.17-2.42 mm
(x = 2.32, n = 7). Integument shining, tan,

head and rostrum brown (type series reared;

specimens somewhat teneral; well hardened

specimens expected to be darker). Vestiture

sparse, consisting of fine, yellowish white,

prostrate pubescence; shorter and irregular-

ly distributed in patches on elytra (Figs. 3,

4); faint median vitta on pronotum; no-

where on body completely obscuring integ-

ument. Rostrum slightly curved in both sex-

es, that of female being nearly straight

(Figs. 3, 4); rostrum of male 1.8X and that

of female 2.5 X longer than prothorax along

dorsal midline; ratios of rostrum length past

antennal insertion to width (measured in

side view) 1 .7 for male and 4.0 for female.

Pubescence on rostrum of both sexes

sparse, inconspicuous except near base, not

extending distad of level of antennal inser-

tions (Figs. 11, 12). Median and lateral ca-

rinae rounded, with intervening grooves

shallow, not quite reaching level of anten-

nal insertions. Lateral rostral groove rela-

tively well defined; upper margin imping-

ing against front margin eye at about mid-

dle. Eyes moderately strongly convex in

dorsal view, not free behind; separated in

front by distance equal to ca. Vz width of

rostrum at base. Frons foveate; vestiture

sparse, about same density as on pronotum.

Antennae attached at ca. apical % of ros-

trum in male and slightly distad of middle

in female. Funicle 7-segmented; 1.5-1.8X

longer than club; segment 1 slender, 2X
length of segment 2, ca. as long as follow-

ing four segments combined; remaining

segments ca. equal in length. Club elongate,

ca. as long as preceding six funicular seg-

ments combined; basal two segments loose-

ly joined; apex sharply pointed. Prothorax

with sides parallel in basal Vi then converg-

ing moderately strongly to subapical con-

striction; integument shining; elongate

punctures smaller dorsally than laterally,

each bearing an anteriorly pointing seta; ar-

eas between punctures bare, impunctate.

Vestiture coalescing into faint to relatively

well defined median vitta, laterally on pro-

notum uniformily distributed; scale-like se-

tae on pleural region of prothorax striate

(Fig. 20), stouter than those dorsally. Scu-

telhim rectangular, parallel-sided, somewhat

flattened dorsally, about 1.5X longer than

wide; sparsely clothed with appressed, fine

setae. Elytra in lateral view moderately

strongly convex at base in dorsal Vz (Figs.

3, 4); distinctly wider at base than protho-

rax; humeri moderately strongly rounded;

sides subparallel to point past middle then

strongly rounded to apex. Basal margin

from third interval outward relatively

straight. Pubescence arranged in more-or-

less regularly spaced patches on basal Vi of

elytra, coalescing into more linear patterns

towards elytral apex. Intervals somewhat

flattened. Ventral side of body clothed with

pubescence that does not completely ob-

scure integument, finer and less dense on

legs. Procoxae contiguous. Mesocoxae sep-

arated by distance equal to ca. V4 width of
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coxa. Abdominal sternum 1 along midline

equal in length to sterna 2 + 3. Legs mod-
erately stout (Figs. 3, 4). Profemora 3.0-

3.5 X longer than wide; bearing two teeth;

basal tooth slightly quadrate, 1.8-3.1 X lon-

ger than broadly triangular distal tooth.

Meso- and metafemora ca. equal in size,

each bearing a small, sharply pointed tooth.

Protibia relatively straight, moderately sin-

uate on inner margin. Meso- and metatibiae

each slightly sinuate on inner margin. Tar-

sal claws each bearing a long tooth on inner

margin, the apex or which reaches past the

middle of claw. Median lobe of male

strongly curved in lateral view, especially

in distal %, length of apex (distance from

retracted phallotreme to apex of lobe) great-

er than width, apex strongly constricted

(Fig. 26).

Type series. —Holotype 6- EARTH
School Reserve, Mpio: Pocora, Limdn,
Costa Rica, August 17, 1992, R. Jones and

P. Krauter, Ex. Hampea appendiculata.

Paratypes: 2 ds, 4 $s, same data as holo-

type.

The holotype and some paratypes are de-

posited in the Collection of the Department

of Entomology. Texas A&M University.

Paratypes are also deposited in the Museo
Nacional de Costa Rica, San Jose, Costa

Rica.

Diagnosis and variation. —The long, nar-

row rostrum of the female (Fig. 3) of A.

mallyi is the most distinctive external char-

acter distinguishing this species from others

in the group. The ratio of length of rostral

apex (from antennal insertion to apex) to

width (3.6—4.2) is significantly higher for

females of A. mallyi than for the other spe-

cies. The rostra of both the males and fe-

males of this species are the least densely

hirsute of any members of the complex.

Furthermore, the rostrum of the female is

virtually devoid of distinguishable carinae

(Fig. 12). The male median lobe is uniquely

constricted at the apex (Fig. 26), readily

distinguishing this species from all others

with which it is likely to be confused.

There is little variation in the overall size

of the seven specimens of the type series.

All of these specimens were reared from

flower buds of equal size under constant

conditions in the laboratory which may ac-

count for the uniformity in size. The vari-

ation noted in the color of the integument

is probably due to the teneral condition of

the reared specimens.

Host plants. —Members of the type series

were reared from the flower buds of Ham-
pea appendiculata. Although populations

of H. appendiculata were examined at ele-

vations ranging from 100 to 1200 m, the

weevils were only found on trees occurring

at the lowest level in moderately disturbed

forests of the Atlantic coastal plain of Costa

Rica.

Derivation of name. —This species is

named in honor of Frederick W. Mally

(1868-1939), the first entomologist em-
ployed by the State of Texas to study the

biology and control of the boll weevil.

Anthonomus palmeri Jones and Burke,

New Species

(Figs. 5, 6, 9, 10, 17, 21, 27)

Body oblong-oval; length 3.42-4.92 mm
(X = 4.11, n = 30); width 1.67-2.17 mm
(x = 1.90, n = 30). Integument of body

shining, typically dark brown (some speci-

mens of type series lighter in color due to

teneral condition). Vestiture consisting of

coarse, yellowish-white pubescence; scale-

like setae somewhat broader and uniformly

distributed on thorax, occasionally more
densely concentrated on midline of prono-

tum; distributed in irregular patches on el-

ytra (Figs. 5, 6). Rostrum moderately

curved in both sexes; more strongly and

evenly curved in female (Figs. 5, 6); male

rostrum 1.7X and female 1.8X longer than

prothorax along dorsal midline. Ratio of

apical rostral length (from antennal inser-

tion to apex) to rostrum diameter (in lateral

view at level of antennal insertion) 1.6 for

male and 2.6 for female. Pubescence on

male rostrum variable in density, sometimes

sparse, extending dorsally and laterally dis-

tad of antennal insertion, that of female ex-
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tending to antennal insertion (Figs. 9, 10).

Median and sublateral rostral carinae pro-

nounced and extending to level of antennal

insertion in both sexes. Lateral rostral

groove well defined; dorsal margin imping-

ing against eye at about middle. Eyes mod-

erately convex in dorsal view, not free be-

hind; separated in front by distance equal

to ca. y., width of rostrum at base. Frons

deeply foveate; covered with fairly dense

vestiture of fine, curved setae, not obscur-

ing integument. Antennae attached at about

apical % of rostrum in male and at slightly

less than apical % in female. Funicle 7-seg-

mented; segment 1 slender, approximately

equal in length to next three funicular seg-

ments combined. Antennal club with basal

two segments rather loosely joined; anterior

margins of club segments bearing large

scales; apex sharply pointed; subequal in

length to preceding six funicular segments

combined. Prothorax with sides parallel to

subparallel in basal % then converging to

distinct subapical constriction; width of

apex of prothorax V2 width of base; integ-

ument shining, bearing deep punctures that

are smaller dorsally than laterally; areas be-

tween punctures smooth, bare. Vestiture

uniformly distributed laterally, punctures

each bearing a scale-like seta (Fig. 21),

sometimes with slight concentration of se-

tae above coxae (Fig. 17). Scutellum ca. 2X
longer than wide, sides parallel to subpar-

allel; sparsely to densely covered with fine,

appressed setae, more densely clothed at

apex. Elytra strongly convex dorsally in bas-

al Vr, distinctly wider at base than protho-

rax; humeri moderately strongly rounded;

sides subparallel to point past middle then

strongly rounded to apices; basal margin

slightly sinuate due to expanded third ely-

tral interval. Elytral pubescence arranged in

square to irregularly shaped patches on bas-

al half of elytra; coalescing into more linear

patterns towards elytral apex. Intervals

slightly convex. Ventral side of body
sparsely to densely clothed with fine to

coarse pubescence. Procoxae contiguous.

Mesocoxae separated by distance equal to

ca. Va^ width of coxa. Abdominal sternum 1

along midline slightly shorter than 2. Ster-

num 3 about Vs longer than 4. Legs mod-

erately stout (Figs. 5, 6). Profemur 3.1-

3.6X longer than broad; bearing two teeth,

the basal one being acutely pointed and

1.5-2.5X longer than broadly triangular

distal tooth. Meso- and metafemora about

equal in size, each bearing a small, trian-

gular tooth. Protibia relatively stout, mod-

erately strongly curved in basal Vr, inner

margin fairly strongly sinuate. Meso- and

metatibiae not as strongly sinuate on inner

margins. Tarsal claws each bearing a long

slender tooth, the apex of which reaches

past middle of claw. Median lobe of male

slightly curved in lateral view; apex broad-

ly rounded, width equal to distance from

retracted phallotreme to apex (Fig. 27).

Type series. —Holotype S- Mexico:

Chiapas, Tenejapa, below Paraje Yashanal,

VII-3-1990, R. W. Jones and D. Baro, ex

Hampea longipes (ground buds). Paratypes

(55) as follows: Two (?s with same data as

holotype; 1 d, 1 9 with same label data as

holotype except collected VII-4-1990; 2 c?s

with same label data as holotype except col-

lected VII-25-1990; 1 S with same label

data as holotype except collected VI-26-

1990; 1 S with same label data as holotype

except collected VII- 14- 1991 by R. W.

Jones. One S, 2 ?s-Mexico, Paraje Yas-

hanal, Tenejapa, VIII-8-1989, R. Jones, J.

Cate, P. Krauter, ex. Hampea longipes. Two
ds, 1 $-Mexico-nr. Paraje Yashanal, Te-

nejapa, VII-2-1991, R. W. Jones, ex Ham-
pea longipes (ground buds). Four S& and 9

9 s- Mexico: nr. Laguna Cinco Lagos,

Mpio. La Trinitaria, Chiapas, VII-4-1990,

R. Jones and D. Baro, ex. Hampea monte-

bellensis (ground buds); 1 S and 1 9 with

same data except collected VIII-2-1990; 1

9 with same label data except collected

VIII- 11-1990; 3 ds and 2 9 s with same

label data except collected VIII-21-1990.

Nine c?s and 11 9 s- Mexico: Lagunas de

Montebello Natl. Park, VIII-9-1989, R.

Jones, J. Cate, P. Krauter, ex. Hampea mon-

tebellensis.
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The holotype and some paratypes are de-

posited in the Insect Collection of the De-

partment of Entomology, Texas A&MUni-

versity. Paratypes are also deposited in the

collections of: Institute de Biologia, Univ-

ersidad Autonoma de Mexico, Mexico, D.

E; El Colegio de la Frontera Sur, San Cris-

tobal de las Casas, Chiapas, Mexico; Ca-

nadian Museumof Nature, Ottawa, Canada;

and Charles W. O'Brien.

Diagnosis and variation.

—

Anthonomus
palmeri is generally the smallest member of

the A. grandis complex although there is

considerable size variation in this group of

species. The small size of A. palmeri gen-

erally distinguishes it from A. townsendi

which it most closely resembles. Anthono-

mus palmeri also has a more strongly

curved rostrum with the antennae of the fe-

male attached farther from the base of the

rostrum. In addition, the profemur of A.

townsendi is more robust than that of A.

palmeri and the proximal tooth is usually

much larger than the distal tooth. The less

strongly curved median lobe with its broad-

er apex distinguishes A. palmeri from A.

grandis, A. hunteri, and A. mallyi. Further-

more, A. palmeri is separated from A. gran-

dis by having the scales on the pleural re-

gion of the prothorax uniformly distributed

as compared to the patterned arrangement

of the latter The rostrum of the female of

A. palmeri (Fig. 5) is more hirsute and the

dorsal carinae are more distinct than in A.

mallyi or A. hunteri (Figs. 10, 12).

As is common in this species complex,

the major variation in the type series of A.

palmeri is in size. Specimens range from

3.42 to 4.92 mmin length. The diagnostic

characters are retained throughout the series

regardless of size. The greatest overall vari-

ation in size occurs between specimens of

the two host plant populations {H. monte-

bellensis and H. longipes). Specimens of A.

palmeri from H. longipes are the smallest

weevils in the A. grandis group. Specimens

from H. montebellensis are larger, though

still relatively small compared to other spe-

cies in the complex. The dorsal pronotal

vitta is absent on some individuals in the

type series, most of which are from H. lon-

gipes. Scale patterns on the lateral margins

of the prothorax vary slightly in uniformity

of distribution. Some individuals have a

distinct elliptical aggregation of scales

above the procoxae as is found in A. town-

sendi; however, this aggregation is indis-

tinct in other individuals. The color of the

integument of the rostrum and prothorax

varies from brown to almost black. Al-

though there is some overlap in colors in

specimens from the two hosts, weevils

reared from H. longipes have the darkest

integument while specimens reared from H.

montebellensis are usually lighter in color.

Host plants. —The known hosts of A. pal-

meri are H. longipes in the Central High-

lands of Chiapas, and H. montebellensis in

the Lagunas de Montebello region of east-

ern Chiapas. These hosts occur above 1200

m in humid, relatively cool, montane for-

ests.

Derivation of name. —This species is

named in honor of Edward Palmer (1831-

1911) who during his extensive natural his-

tory explorations of Mexico was the first to

report A. grandis as a pest of cotton. After

having observed a cotton field heavily dam-
aged by the boll weevil near Monclova in

the state of Coahuila, Mexico in 1880, he

sent specimens to entomologists in Wash-

ington, D.C. His report alerted entomolo-

gists to the threat this weevil posed for cot-

ton production.

Discussion

As noted earlier, A. townsendi, A mallyi,

and A. palmeri are close allies of A. gran-

dis. In fact, they were initially considered

to be conspecific with A. grandis. However,

further analysis of their characters indicated

that they are distinct from the three recog-

nized forms of A. grandis as well as from

each other. Morphological analysis of a

large number of specimens of A. grandis

from thoughout its geographic range and

from its various hosts (Burke 1986, Burke

et al. 1986) provided a basis for critical
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comparison of the newly discovered species

with this highly variable and widely distrib-

uted species. The most obvious and consis-

tent character separating A. grandis from

the other species of the group is the clear

demarcation of densely arranged, blunt

scale-like setae on the ventral one-half of

the pleural region of the prothorax as com-

pared to those on the dorsal one-half. This

character is present on specimens of A.

grandis from all host and geographic pop-

ulations. This, and the distinctive male me-

dian lobe, confirms that the variable popu-

lations on all hosts other than Hampea are

A. grandis. The second line of evidence that

the taxa of Anthonomus described herein

are distinct species comes from the apparent

reproductive isolation based on host and

geographic differences. Although species of

the A. grandis group are not known to oc-

cur in sympatry, large populations of A.

grandis on cultivated cotton often occur

fairly close to some of the species on Ham-
pea. For example, A. grandis was observed

to occur in large numbers in a small, iso-

lated cotton field ca. 50 kms from collection

sites of A. townsendi on H. mexicana in the

Central Depression area of Chiapas. Given

the proven flight capabilities and abundance

of A. grandis, the probability of eventual

sympatry occurring between this species

and A. townsendi would appear to be high,

especially since H. latifolia is known to

serve as host for both species. However, no

sympatry or evidence that the two species

interbreed have been found.

The discovery of three undescribed spe-

cies of Anthonomus on four of the nine spe-

cies of Hampea examined in the field re-

veals some interesting information about

the association of species of the complex

with their Hampea hosts. The restriction of

A. townsendi, A. mallyi, A. palmeri, and the

previously described A. hunteri to Hampea
as hosts, and the fact that species of this

plant genus also serve as occasional hosts

of A. grandis, strongly supports the conclu-

sion of Burke et al. (1986) that Hampea is

the ancestral host genus of the entire group.

Since Hampea and members of the A. gran-

dis group have apparently had a long as-

sociation, the possibility is great that other

undescribed species of related weevils re-

main to be discovered on the remaining

eight species of Hampea not examined dur-

ing this and previous studies. However, the

fact that weevils of this group were not

found on five species of Hampea examined

in the field indicates that ecological, mor-

phological, historical, and/or chemical fac-

tors may be involved in preventing infes-

tations. Further field and taxonomic studies

of both the A. grandis species complex and

the genus Hampea may elucidate the fac-

tors involved and nature of the evolutionary

processes in this insect/plant association.

There is considerable urgency in conduct-

ing such studies since some species of

Hampea, and possibly their associated wee-

vils, may have recently been extirpated and

others are clearly threatened.
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